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BTIOLOGY
OF EPIZCOTIC ENCERIALITIS CF Tii RABBIT,
IN ITS RELATIONSHIRS WIT: THE IXFERIMENTAL STUDY
| OF IETHARGIC ExCEFHALITIS
ENCEYHALITOZOAN CUNICULI (nov. spec.)

by C. LEVADITI, S. NICCLAU end Miss R. SCHOEN,
(Pcsteur Institute.)

(With plates III end IV.) \

CinPTER ‘1

EISTORIC GiikERAIITIES

The etiolegical problem of lethargic encephalitis see:ned defm“e""
:osolved_ thanks to the experimentzl researches of Strauss, Hirshfeld znd
Lsewe, ¥¢ Intosh and Turnbull, Levediti, Heorvier end Nicolau, Doorr crnd
Schnabel . Berger, etec. (1), when, in 1922, Kling and his collaborators,
Davide and liljenquist (2), brousht to- light facte wn;ch. at first glance,
soemed to undermine the eerlier formulcted conclusions. ' One kno\e that,

czeording; to levediti, Harvier znd Nicolsgu, confirmed by Doerr, Schnuoel
end Bergor, lethargic encephzlitis, transmiscible to the rebbit, to the
gainea ::g, to the movse, end, sometinzes, to catarrhinian monkeys, is due

&

to a filteradble virus, which, inoculated by cerebral method, kills the

(1) Cf. for the literaturs, C. LEVADITI, Ectoderroses peurotrones,
1722, Deris, Masson,

(2) ximiG, m.vm. AND LILTZCUIZT. The vorks of ihese cuthors,
pablished, for the moct part, ias fhs C. Re of the Biolosxy Socizty ore
found united in the Communiccti;ns‘gg the Bacterinlosicrl I-borotory of
tae Swed:sh Stete, 7, 1923. ' ’
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enimel ir five to eight deys, with clinical sipgns znd microscopic 2lterztions
ef acute encepholitis. Further more, this virus, deposited on the sccr-
i'ied cornea of thae rabbit, provokes a kerato-conjonctivitis, source zooner
o later of menifestetions of mertel nevrexitis (Levaditi ané Hervier).
Rusearchis ol crossed immunity, incited by the comparison between enceph-
alitis ard experimentcl herpeefplanc ( Zgaand realized by Doerr and Schnebel,
ey well s by levaditi, Horvier cnd iNicolau, hed, in addition. demonstreted
thet the encephelic virus belongs to the scme group as the herpetic gorm,

o2 vhich it is only, in the last enalysis, a vsr;ety with eminently acute
neurotro:ic affinities.

Now, Kllng znd his collabor"toro. on the occasion of @ severe enceph-
elic enicemy in lapon (Sweden), undertook experiments in order to verify

_ the stetcments of levediti, Doerr end Schnsbel, etc... These: ewperlmento

first of all assumed & conf;rmat;ve rature. But, afterwcrds, the problem
changed its neture. The Swedish cuthors succeeded in confering the encephe
alitis t: the rebbit, in inocculating mater;als of humen encephalitis
(neurzlgia, liquid cerebrospinel., filtrcted fecel moterials). ‘proceedins
f:ronm mortsl ceses or not. Nevertheless, they ‘themselves perceived very
quickly ‘hat the experimentel sickness differed notebly fram that studied
by levediti, Horvier znd Nicoleu, Doerr end Schnobel, Berger, etCees
Althouch the rabbits inoculated with the herpetic-enceohe11clvirus succumhed
in the f:w deys which followed the inoculetion, the animels infected with
the "Sweiish virus" died later on, efter a few weeks, sometimes after
mony months; rc 't often, there uas neither death nor siclmeocs, so o speck.
The succ:ss of the exveriment in these ¢n<»s was only proven by the anaiom-
icalepetiological lesions which precented the nevraxe of.rebbits secrificed
long aft:r the inoculetion. Besides, these lesions of ffered an aspect
entirely different from the altoraticns provoked by the herpetic-enceph~
elic gorn., It was 2 question of, not the meningeal and parenchymatous
modifications of a cleerly scuto nature, which is constcnt in true enceph-
alitis, tut of chronic lesions (meningitis with monomuclears, peri-vascular
disks, erd, prinecipelly, nodules with epithelioid and g1gant1c cell
for deta'ls, seec pege 661, s

The "Swadish virus® produced no kerstosis followed by encephalmtis.
Although eppacring careble of trevercing the filter cendles, es the herpetic-
encephalic germ, this virus offored several perticularities elloving one
to distirguish it frow the other. Tho esction of heat, in particuler,
shoved trat Xling's virus resisted temperatures that totally annihileted
he pathogenic activity of the filtreble-encephalic end herpes mzcrooracn-
iom,.

Another difference, no lescs striking, resulted from the frequence,
t:ulj ex!reme, of successus which the experimental tentatives of Kling «nd
wis colisborators conveyed. Whereas alsevhere the positive results were -
excepticial, despite a great nurber of inoculstions, practiced with the
rost div:rse meteriels, gathersd up on the living body es well as on the

(1) BIAKC., C. R. of the Acadeny of Scierces, 182, 1921, p. 725.

]
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c:dever, the Swedish authors ssw thei» efforts come to e hesd.k»o to speek,
ezcihh tivae thst they attempted e experiment. - -Insteed of four to five
rootstociis of herpetico-encephalzc virus, isolated ‘with! grect pains vy
taeir prodecessors, Kling and his col1aborator° obte;ned from *hem e far
1ore conuiderable number, w1th infinitely less effort. . :

It hecpme evident that the nyputhecis after vhich the'"swéai sh virus®
w2s only en ettenuated veriety of tac herpetic-encephalic uuﬁm, ‘hypothesis
forrul-t;d in. the beginning, by levediti ené: Nicolsu, was no louger SULTOr=
t:ble. 'lco meny fects, better cbsorvetions, ground it into o hole. The
preceedsig establisicé deta hod thur 4o be interpreted frem en entirely

differars renner: $hic is whct Kitig cnd his co.-abor tors uld.

- For the other Swedes, all those who preterded to nuve in iéir hends
tie eticlogiczl azent of epidemic crcephalitis vere victims of:a grave
error.  'hey hed isoltted the harpetie virus,: whereeg they belzeved to
c1ltivats or the animel the zexr:s of the ve Zconomo. 51ckness. In effect,
harpes camplicates a rultitude of infectious processes; why vould it not
£3d itself, in name of secondary sickness, to the’ lethergic enceynb11t1°:
In fact, had not levcditi and Harvier called attention to, in the siek: ;gg
e frea vhich ceme their rootstock C, the rrosence of e facizl herpes!
Azcordinz to ell probubility,’elfirmed the Swedich uu»horn. Ievediti ond
Harvier, &s well as Mc Intoch 2nd Turmbull, Doerr, Schncbel, Berger, etCese,

“isolatec, not the etiologicel azent of GECOJQCllul s, dut very simply the

herpetlc virus, which hed invadzd.ithe nevraxe by mecns of lesions ;rovoked
by the zithentic germ of the v. Economo mulucy“ct. Xling end his collebor-
stors (1)%.

Thi3 avthentic zerm is the "Swedish virus®. It alone rust be
concidersd es being the ceusal zgant of epidemic encepholitis. This conclus-
ion, formuleted by Kling and his collaberators _thus 1np1antea ccnpletely
rev cspest to the etiologicel problen of the v. Zconomo sickness.  Wes it
justifieiy The future is cherped with uemonstratlng the contrery, es w2
vill prove in the course of this Memoir.

Yo will leeve zside, for the mcment, the question of the etiolc:y of
epidemic encephalitis, in relation with the herpetic-encephalic virus. Ve
vwill ex;ose the ectuel state of thz problem in 2 conferenco uzth *ledical
days of 3russels", next June, in insistinz on the erguments thet euthorize
us to consider this virus as being the otiologiczl agent of the v. Zcoromo
sicknese{2)., We will limit ourselves to the exrposition of dzta which
condueted us, little Dy little, to -ut in doubt Kling's apd his collcbor-
etors! conception end, finally, to identify %the experimentzl cncephelite
stuliod :y-this scientist with s spontencous &nd epizootic infection of

(l) KLING, DAVIOE AND LIIJENTIST. Ce Re of the Society of Biolezy,
Lo, 192, p. 54.

(2) This conferance took :lecc in the cource of the first "Mediccl
Iey®, June 29; it will soon be rublished,

-
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t18 rcbb.t, whoze clinical end nrutoAzc-patholo"ical partlcu‘aﬂities had
buen precised by several Americen and A*glzsh authors end whoee microbo
hzd beon rocontly discovered . : :

Mr. Kling having had the kindness of entrust;ng us vith h*s 's"eci
virus" in pessege, we begen by confirming his assertions on the subject
ol the prirciple charecteristics of this virus; Hlere; is whet we ascerteined
ia the ccurse of our experiments: R R T

Nov:mber 16 1922, quite a l"rﬁe nuxzber of rnbbits had beon inoculeted
by ceredvrc l4netnod, with the Swodish virus of pas sage, conserved in diluted
¢lrzerin. Hore are the results obteined:

L. In'a first serie, ue uscd young rebbits (one north o‘ age)

Rebbit 9“/V and 98/V died the -2uth dGay; rabbit 97/V. ‘succurbed the 37th day;
robbits ¢6/V ord 98/V were sacrificed the 61.t day. No lesion of the
nervous system in these animels. S

- B, In a second oerles. ve used sdult rabbits:

<aoa:rs ‘ . -
,unu SACRIPIE LR LENIONS ©  PABSAOE SBACmIFIR LE ¢ - CLisions
-— « a— onv —— — -—: < o
A n!/V 8¢ jour .0 - Japin T0jM. © 93¢ jour 0
2 84/V 13 jour 0- .lapin 23; lapin 30 A43e jour. -0
30 :83/V - 20¢ jour 0 ‘lapin/A;-lapin' 52 1448¢ jour: %0
+4¢ 86/V 76 jour 0 . LI e
g 8YV e jour lapin 57/E mort le 113¢ jour | +++
6 8V - 105° jour -+ PEAD . .

C 770 9V TIMe jour e v » Cow
tge 94V 13U jour - e

9¢ 88/V  d3lsjour. -+

Pas:cages were effectuated in inoculating en encephelic emulsion by
corneous end intrazcerebrel methods. Not one of these enimels presented
karatosis,. - & single one, among thece rsbbits, was noticeably sicks it
wac rcbbit 57/E, who, one hundred ssventeen days after the inoculetion,
presented. sircns of leziness and weckness; it died the .next day.

‘Thete experiments showed thet, in sccordence with Kling's affirmetions,
the "Sweiish virus® is pethogenic for the rcbbit.” The infoetion thet it
provokos is not marifested, in renerzl, by eny apprrent clinieal sirn
(0 sinzl: ore of our enimels wes clearly sick before suceurding). It only
renifest: itself by microscopic altercticrs(see further), vhich appear
a’ter & very long incubetion period (seventy-six, one hundred five, ore-
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hundred “hirty-one ené one hundred ecishieen deys). It is inféfestinﬂ to
notice t.ict the resscges, mede “with encephals exarpt of microscopic icuidre
(cnimele seerificed durirg the incubciicn period), rectod: neghtive, wheress:
cn injeection precticed with the lesicned broin of rsbvit 87/V, pcve o cleaxly
positive recult. It would tntc scen thot the virus would cppecr in th

(9

novrene ot tie stme time as the histclogicel modificetions that it provokes.

L-t.r on, our tentstives of nerscpme from dbrein to brainistayed urfruit-
ful., The series found themselves 1nterruvted desprite our incictence to
contirue thex resularly, end tht, wartever wos the mode of imoculition -
cnd the etncd of nenetration. o kngw celuclly thct these foilures werd
Gua te t e Tiet thrd wo would cnivinier forenr enidzls virus vhich wes
conserve’ tes lonm in pure steriliizcd r']:'0'*":.!1. Ir effect; the Swedizh
ot hoo this in perticuler thai, contrery to the truc ‘iltcr 2ble virus
(pol*ovg litis, rebies, o Cephu.ltlo. norne-, etc.), it lozes quite royp: &1y

-

it3 viru.encs b conservation o broin fragments in the concenur ted
goycorin, et the temperature of tac refrigerstor, Nothing surprising
since, j.st s we will seec in the courss of tais Mameir, the Svedich germ
is not &% ell a filtersble virus, but & Microsweridiz, e moro ;reglle
o] o2 NSy

¢ s
;rotozoa‘\than the Gltre-microbes of Heicdernos

P RpRUa A

Another strtement struck ws freom the begirming ‘of our_rﬁcrf“ o W
Kiine hewing mede us get fregrerts of humon encennzlic Lroins, plunged
in dilut:d glyeerin, we iroculsied these frefmen b in monercus robbits by
cerebre) method., ot one of theee anira;s controcted ¢ ute”encephc¢_tz;;
not ore :¥ them prezented any mors losiors of the nevroxe, et the time of
o loter :imincticn practiced several menthe efter the inoculsticn. Xow,

the caue metsrinls, 1n3ccted by the scientists of Stockholm, int “*bbifs

originctine Trom Swedish reering, ncd ueterﬁlneu chronic encephelitis of

vhich it wzs e question cbove.

There vas in this somethiry impressive thet it wes necessery at 21l

coct to ¢lucidcte. Resulic so Gifferent could not depord on tochrical
ivergern:es, thc twe laboratoriec utilising the scme procedures of inoc-

wlation. i0nly differences betwecen the verieties of animals (rcbbits)
engloyed in Swedon ondé Faris covld explain the observed devietions. Tact
wi.s the cuzson waich nmade us deternincd to ask Mr. Xling to send us & lct
of rebbis belonzing to his reering, co that we could simmul tanocusly oXpere
imﬂnt on ther. ond on robbits of tue Frrisien region. ile éid this wvery

micbly in uUl" 1923, Mow, it is t iese attempts which would end ir
reou cermitting uc te recolve the croblen of the nature of tie Svedica
erceu..lic virus.

oS COVC3r=
v carcnic
es end in Ir L‘_rd.
Yar iecn

In Letwcen time, we had krculedre cf & ¢ ;mhlote sericec
ning ¢ g£oontorecus enizoctic malady cf th t
ercarhalic eltorztions end roportcd in the Uni

Tve Loec aomo to us that, seemirgly, this malﬁ
rerion. sirce, until then, in 5 ite of the oxx i thoussrds
of encepii2lic viruses, We hed rever h°v3ened upon i ,, ned to be frcO\,h,

ir. thu Kertnern countrics, &nd gerticulerly in ch&en. T2 this hypothesis

’_r



7
-l -

gf“fd ivi:elf confirmed, one cou!ld sunpnrose thet chronie encerhelitis obsnrved
Sz Hiins ord hic coll ebo"ator-. Tolleuing inccuvlstions of ‘hvmen moteri-is,
XS none othaer th n sront

gneous encephelitis of the rkbbit' This ore w
= ® ik S 1t J.ld
aspezr ehove all in enim-ls whoue brzin was. treumst: tized by'oxperi:nen.,alU

iﬂocu;av.ons. such as' they may be. Tae gorm of this nmaledy, living in the
letent stzte in scme organ (principally in 3 young rebbits), would localime
“self cn the nevraxe end would »roduce chronic lesions each time thot cne
vould 1n|ect cerebral emulsions ox otnors into the encaphal,’ by themselves
non~viruv.ent. The results, so corstontly positive registered by Kling
ead his uollaborators, would exslain themselves, in this case. bJ theu
.terven.lon of o secordery spontconeous 1nfectnon.pg

i

¥

But thla was only nure hypothesis, an n;ﬁothegls envzuagea besides
by kr. K.ing himself, who had socn isoliited it on the fzith of microsconic
exsminations of encophalic viruses of non inoculated rebbzt-, séminctions
viieh had ended in totzlly negative results. There was thus plece to

vorify i% with 211 the rigor that this type of receerch’ involves. This is
wict wve d;d without delzye.

Before undertckirg the exposition of our results, it seems useful to

‘u3 to review the informetion that wes possessed (June, 1923 on the clinicel

and erctomicel-pethologicel charccteristics of epizootic encephalitis of
tae rebbit. '

EPIICCTIC ENCEELLIITIS OF HE R4BEIT. _ In 1917, Bull (1), examining
histolozical encephalitis of rebuiis infected with streptccoci, there
discoverod microsconic alterations of encephalitis, vhose perticuleritics
ha deseribes (perivascular and noduler disks); the scme lesicns existed
i1 three reboits who éied of se:ticemia, and who hzd never been iroculsted.
Later (1922), Oliver (1) {San Francisco) observed ernalogous 2literations
ia rebbiits injected with verieble doses of asphensmine.. In a first scries
o exnerimerts, the earimals wer: intoxiceted by grewing quantities of
asphenar.ine; uhc' died around the tenih dey with mderoscopic signs of
eacephalitis, In a second series ol ctterpts, it wes @ questicn of oninacls
vio succiunbed cc soon as the injection wos nedlcelly administered, cnd
navertieiess they &lso presented clterations of the nevrexe. In these
esnéiticns, it was impossible to acdmit & relotionship of couse end effect
batwien the ednirnictretion of the isediccment and the genesis of the cerobral-

.dullar lesions. The force of circumstance wes dhus to corclude thet it
vas & quactien of z sponteneous infecticn, not menifesting itcelf by any
espreciehle clinicel symptom. In rezlity, cround 20 pe 100 of rabbits
excmined in the Oliver Ioboraztory were contaminated. The suthor mimutely
describe; the microscopic alterztions of the nervous Jstew. wiich concsist
ia menir.sitic with morcnuclecrs ond ;lasmatic cells, in peri-vasculer disks

(1) OLIVER. The Journal »f Infectious DlSGPSGS 30, 1922, p. 91.
() €. G, TWORT. Thg Vetsrincry Journel, 75, ro. 6, 1922,
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gisk thet ore encovriers in humen or exper;*antnl ercenx
n gsdu :8S. Thece oot cnes rro cinciituted ty o mononueleor Arnfil-
ion 5f the cerebral pareuchymc; %heir cernter 15 necrosad end £illed
droas of fot, Not one microorrsnism wes able to be found by Oliver,
t

e the vuriety of the utilized oletolorlcal meuhoas.

(="M ¢}
(W N

litis,

Thc sare e, izootic discace of tho rabbit wos uffirmcd. in u“'¢Lhu.
ty C. C. Twort (4). This suther inoculatec rebbits with lvmnhaderomo;
these show eerebrel alterctions, giving evidence of 2 state of chrorie
ancerhalitis, Nevortheless, exemination of the control ani Imals, orizin-
ttinz from the came recring, erdc ir the srme resulis. It is thus a
cuesticy of a spontonasous infection hoving ro relstionshin with lymihede-
reme, Tais infection termincted itself sometimes by death, hérpening
efter & period of weckening eond «f errvulsions. Twort brings 2ttentior to
hypothernie, musculer debility, 1modificztions of liquiéd cerebrospiral
(lymphocytocis), and describes the microscopic 214 terctions zlreedy studied
tefore by Oliver and Buli. The existerce of the maledy in the erdaxic
stete, in certain rearings, rerders difficult the study of its experimentcl
trenenicsion (by contzet or by iroeulctiorn). : Nevertacless, certoin terta-
tives of infection by cerebrol or peritonccl method realized by Twort,
seemed crowned vith success,

The none snontongous encernalice-myelitis of the robbit is relatlvcx"
LMEROFER TO MSICNITE TR L vuClior STUDLED DY Bull, Cliver ord Dword.
n

T ae

)
et Laadee . . - L a
-n alfeet, The centrtl nervous o nst the ¢

” » one to cet up: thae
Yiver, “ae opleon end above 2l thz Lidney ore %le seets of lesions, whose
charzcterictics were precised bty Bell end Hurtzwell (1), &nd 2bove 21l oy
C. C, Tvort end ¥. 2, Archer (2). The first cnes confirm en intorstitizl
Jymshoctic nephritis, with nodiles ond atreopay of exeretory tubes, in shoud
5 p. 160 of the rabbitc,excmired (400 in total). Twort endé Lrcher cbeserve,
cn thei part, Lloney elteraticns, cccompagcnied by “"splsnic artery® arnd
"nepatiidish rabbits stricken by sponteneous encephalitis. Taese
€ lterctsi ns co sizt in lymphocytic centers, giving plece to an inflane
natory «pd degenerciive nennrltlu, wiose intencity contrasts with thzt
¢f the carebral lesions. setuclly, eecording to Twort end Archer, the
kidney c¢an be nerdly *ouchedl“f., on the subject of urincry ané seansuire
modificutions obssrved in the course of .“onua‘eous nepliritis, the work
of C. C. Twert end Lrcher (;)_l ’

(1) ‘"LL and HUATZWELL. Journe. of Infzct. Discoses, Jure 1919
« 628 (cited accordizng to Twort).
(4., /QPT end ARCiEZR. The lencet, 1, 1923, p. 1102.:

(35 The szontaEQOL meledy of the rovbit wes studied elso bj EQNIIGLIO
(Boll. © Atbi delle Recle Acadcuic medice di Rewme, 50, 1923-2L). The

?
cutiior nﬁhms to izmora the puicy works of 3ull, Oliver and Twort.

/

’

!
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‘ There ere the prineiple eliniccl end anctomic-pzthological casrace
Leristics of the e izcotic encenhalitis of the rabbit.. As.we aeve szid,
t1ie pgeruiizl of the wvorks of Bull, Oliver, Twort and ircher, suscectcd to
us the ices thet, seemingly, beiween encaphrlitis provoked by the "Swedish
virus® o Kling ané this spontoicous nevrecitis, there hed to bs close
raletiornships, if not ebsolute identity. Ve zsked our old collaborztor

C. C. Twort to kindly entrust %o us some meteriels of epizootic enceph-
alitis, :n'order to compore the lesicns of this infection to ‘those of the

‘maledy siudied by Klirg, Davide and Liljenquist. This is what he did.

1

Fge 1. ___ Fodule ir the encephzl of rabbit &9/V (RKling virus).
T,y nolole formed from colle el cpithslinidel acpect; n, nueleus:
o, monolacletyrs cround tue veesszl v 1, lymphocyte; v, vebgel, Hemcteine
€cSin,
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2236188 noculsted with
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an ~obstructa d

low. alter

ations of the canc
the vir:s

of t
C.si )I’t (;I‘u‘__;.el"ts OJ. euCO")d

Pl

1 ccnue*ved in’ d1 uted glyccrln) Hcrc
ere tie :ecults furnished by thoze '
.. { i

e:wcrmwcnt s

ts 9/T znd 16/T. __ Intr“-cc.ﬁbr“l 1nocu1uv10n October 6,
oz, o cl siee) sign apporent 2ftervord sy Animele are scerificed
the 175%h doy. Hiztologicaol excninaticn of ‘ n i Shows the
Tollcwing lesions:. carcniec meningitis wi+2'r0ﬁ:ﬂucle"‘°‘of the cortex
ané of the sentums, peri-vascular disks under cortes es, absence of
acute encephalitis, centers circumceriled (nodules) in the recion

of ihe hyppocaup, : These conter:s cre constituted by a grest mumser
of ::omonuclecrs eneireling a certrel 201e , fc mad bJ ‘epithclio

i
containing ocher pigment. The conters toueh sare’ obsiructed ve
tac recurons in tho neighborhood cre: clecrly eitered in their o

sIructure
(ef. fig. 2 end 5). Herec an ncre, ‘one azstin"' u“e ziznt eells,
P ‘ ‘
:
- 'c'v."lm:v--vm- -
P Tine S . Zncezigl gaeticn. 1, 50Cro-
cent:r of & rodule: loidel copsely o

;
; :

b L\ PRSI 1
cn, nerve coll., Zaiavcine
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cergbral. lesions chserved by K

N —————. e G s——— s

i ' b EA
I - -

o Swir: crdhors study the nrestoeilons of Kling
carebral method, with the "Swalizh virus® of nroczsge)
{ . ms,
histopatiolegicsl obcervations, They declsre the pre
(zrorelecte), whose neriphery is corsztituded by lympt

(zrobi
2y e
senee f

hoidcl clomente,
o,xvnblnalu.l cells end gient c2lls, whose conter is necrosed. . Doerr end
Zdansky anopu,yfu“tner thet thazse nodules do not exist in the nevraxe of
Tuman sudjeets decd ol eidemic anCpﬁ'l;tiu. and thet they cre not precent

ose

(3

in &ll the breins of rcbbits ircculnoted with oneephelic mgtericlc. OP
fuch onecs crerulanate cen be dicelozad in ;10 .“ccrh"l of snimtls neve
beving been injected with encephialic virusicef. euburger (l) lrd to
cerelude: It ceems, up until o certcin roir , selievable thzt this
¢ramulorratosis is o perasitic mrlcdy cf ths bit. con:letely. indepenient
of mger encephalitis®, It is vorthy to "exur” tnnt ir this work, Docxr
exnd Zdzrsky do not esteblish ery ral t nenip between the melady of Xling
tnd spo:tansous encepnclitis of the : b-u.

About ‘2 month after the presentrtion of our sceccunt to the Biolomy:
Sicciety (Oetober 20, 1923; Hovarbor 17 ord 24, 1923), eppesred 2 leng
nemoir ¥ Flexrer (u) or the atlolory of e idemic enéepnclitis. In tihis

nawoir thc .utAor, .tnuylng, n nis turn, the "3wedich virus!, mskes
same’ res crvcu on the subject o itz encerhalic origin., Actuelly, the

lirg cor be met in rebbits rever having
ceceived humer encephelic materinl, even never hoving been injected.
Tlexanr recclls thac cbserveticac, alrecdy mentiored, of Bull, Oliver, Zwort,
:nd‘citus‘in merticuler the dcsl retions of his colleborctor e Cortney,
w0, ir abecut 50 p. 100 new rebbite, ciamined £t the Rockefeller Institute,
reveglc scre a2lterziions of curonic revrexitise. -

Tr.: memoir of Ne Certmey (3) cppeared elsewhere in Jemuery 192L. It
only coxteins cenfirmetive ‘documents, thet vhich frees us frow znclyzing
it herc i. deteil.

Tt.3 tuo works thct heve jast been cited, one before, the other efter
ours, ware thus lecrly confori o cur concepticn concerning the etiolozy
ol encesh:lit is nrovoked by the Swedish virus. iIlovever, iv is the discove
ery of thc p-tno.eﬂlc agent thet -ut on end to the diccussion, in damen-
stretisy thu ideontity between spontanesus epizootic encerhilitis and the
rolity of cuneepholitis of curonic nature, provoked experimentally
in the rabbit by iroculeticns of voricd terlgln. of humen origin or other,
4 few vords on the foets of tric discovcry.k

1) LEUDURGER. Neturforschervarsmmlunz, Leipzig, 1922, cited accordirg
zy

to Do ang Zéons &'y .

() PIRCSNR. Journ. of inc sreric. med. hassce., 81, 1923, pr. 588~
2on &L
4 .\./5 .

-

() e CoATRIY, Iovor. o groerim. lid., 39, Joruery 1924, p. Sl

———— ——
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Joj c*bﬁ:l vezowu cunicvll, in the cneephela o’ >ebhits’ strwc}en by the
ailedy piovoked by Yllrg'v SUGGS SR crc nhelic virus, of raooits infected

".th the v;.uu, Tcelled encenno Li.c . ©f Yaelhimer, mnd (&leo of rabbits
Conserdn: tod with the SronvEneous 9‘1"00t1c:enc nhalltls yirus of Bull,

O.:iver 2:rd Twort, vernits 1o idcrtl; these thres meladies hl_‘ﬁ, Jcvide

end 11¢1 PCul“‘, as well es 'S aaihi.exr «thus hed worked witn:tae stontine

eous enc:pnaliti s—Ebrm of the rebbit, vihile they thouzht loshave in their
hunas the virus of humen onceunu11u1¢, vq;ch is fﬂl‘terrol° ard invisiblie,
&a ¥e hal chown it to be from 19z0. Iy we 2dd thot. Encephzelitozoan cuni=
cuii haa rever beern found on secticnc of ercephe ls of infected rabbits

by cerebicl methed, with the encephclitis virus of Lovediti end “arvier,
or with the aerpes virus" (Wovarber +7 ;029) R

)

C.(:) ©2Description of kidney, cvrCuz.i, henet iCu and: splenic lesiors.
Presence of Zneanizlitczoon . cuniculi in the kidneyy(oh suiear preperetions
and secticrs). Tour illustrations show the asyeet of the parcsite on
sreer rroperation &nd ite dispositicn in reletionchip with encephzlic
ziterati:ns, in the rebbitsc stricken with spontanecus: enceph :1litis, or
inoculst:d with Thalhimer's virus (Dzcerber 8,71625);

d.(1) Ixistence of Ercenislitozoan cysts on the interior of epith-
elial ce:ls thet cover eaneliculi of the renal penillss.  These cysts
"eak end the snores renetrate in the lizht of the ccmeliculi, to be poured
h outsice by ithe urine. - The cxeuminsiion of the urine of conteminetecd
"xiAf;u o-m1t° to.verify o veristls rumber ol gpores. - The ;rongaulcn
o the . itéy ie mudGe by the irtermedisry ol these spores, ‘which, presert
in tie umAh-, ecil the zlimentary meteriszle ond penetrote with them into

the stom:ich 2rd tae intestine. Zhe scortaneocus contiminstion seems thue
to affec: itself by tne disestive trcet. Zrncovhocitozoan is virulent

for the rrouse (Jemuery 7, 1g2L);

" e (2) Ivolution of the lMicrosmoridia ir the mouse. lMorphological
E

.‘-—*—
study of spores, tiaeir presence in the peritcnezl cells end in the Xupffer
cells (liver) (Jomuery 26, 1924);

(l) 1&7.DITI, KICOLLU and lise SCI0LN. C. R. of ‘The Leedemy of
Scierces, 178, 1924, p. 256, sesnce of Icnuarj‘7.

5(2)‘ “BYLDITI, KICOLAU cxad ¥iss SCHOZN. . C. R. of the Sgeietv of
Biolopy, 40, 162k, ». 194, seence cZ u“nuc:y 26,

(3) LEZVADITI, NICOLLU end ..isc SCHCEN. C. R. of the Sociedy of
3iols v, 89, 1923, p. 1157, sccuce of Decemser E.




Colori:g cnd histeenznic ro
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> tetween the morphole:y ol %
the sncke (Cluhea &z
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ticne of u"c_ph Jit ozoyn °,o:e-.

ores en twst of the licero-
udiel by Cuvenot ard .ch1lG\L).
4 racture of snLoT 25 o the
' ite evclutive cvcle (ricrorucleus pons
Receptivity of the ret cnd <f thae doz. DTresence of Znc:
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rnts. Study of the hcryc-
'z (Voren 15, 19zh). '
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shied by us on-the subjeet of
CZOLn cunmcnli erd chronic
izin ol tais eﬁcenue it

The:re are, in resume, tae fcc
etioclezicel rel*ticnsans etucen
ercephelitis of the rebbiy, whetcove
c;ontenecus infecticrn or experinentzl inceuls

PR
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‘ _ , thet wes knewn of t :3ite tefore the .\bl ication of our firs:

o o inte ot \he jcedery ol (overber 12, 1923)% L single work,

S | roleting to ercephc G in the ruobl bv t;e Zling v;rug, erd

1 ‘ conteirn 1.° g faw in 1

j , : formaticzis in the ¢

Doexrr "1< 2dznsky (2

by the Ziehlaliesizen
thaen, enl thsy there
ficem ecening certein in their ‘¢cninion, &t the very

v imost posuible, Here i iesori n thet they give of these ccr:uscles:
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taese nodules.
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Doerr er 1 Zdansky pretend to deacribe, in this second Memoir, & "pow
2uragite s (Houte kopnepwir ubat ginan NSURN FARASITEN parichten, etc.).

[

Qur researches wore neerly finished, when we found, in @ recent
publicat ion of Mc Cartney (2gc. cit.), & bibliogrophicel indicetion of
higher i4terast. It concerns & vork of J, Wright aerd B. Craichced (1),
ocpeered in July 1922 and concerning the study of en infectjous drivirng
Ierelysis of young rebbits. Thica ruthors tried to tronsrmit infentile
Torelysis to rebbits, without 8 'cge:s elsewhers, end, in the course of
these te atetives, obseorve a sportenecus irfection manifesting itself by
drowsine 38, tremblinga, peralysis, and terminating itself often by deati.
The nervius system of these yourg animels show inflemmatory end necrotis
lesions, in the neighborhood of which one daeclares corpuscles having tha
espect of illustrerted elements., Thes? curpuscles contein one or twe ligit
yesiclen, are 4§ microns in length snd 1.5 microna in width, ere colored
by the Grem and heve a reletive acid-fest cherscter. Further more, ¥ri at
end Craigheod declare the seme formotions in the ;gn_l<ggllg in the 1151t
cf cepaliculus of the kidney end slso in the urine of infected snimals,
The euthors conclude that it cercerns, in the species, & microorgenism
telorging, very probaeblly, to the sroup of protozoens, in etiologicel rela-
tionship witn the spontanecus mreledy of young rebbits, melady of which the
1ropagation would tako place by the intermediary of the urine.

The conmperison of mierophctograrhies thot illustrete the work of
bright ¢ nd Croigheed und of our prepurctinns show & striking ressembtlcrnce
tetween drcoprhslitozorp cunjcull and the miercorgnnism observed by the
American authors, Evarything brings one to believe that e -izcotic prrelysis
<f young rebbits 1s only e perticular form of sponteneous encephclic-
nyelitio, studied by Bull, Oliver and Twort, end thet the etiologicel
sgent io the seie ir the two morbid procesces,

If, in the futurg, the hypothesis of tha identity between the ereclysis
¢f the yroung rebbits ond sponteneocus epizootic encephnlitis found itself
cenfirmed, we would regret thet ct the Epgapheliitozoan gupicurd denaminztion,
rroposed. by us to designate the etiologicel epent of epizootic encephslitis,
the neme3 of wWright and Creigherd could not be edded. The dig;ga;g;;ﬂi.
that provokes encephalic-myelitis of the rabbit had to be celled Excaenhgl-
Jdozoan cuniculi (nov. spec.) ight end Craighea@).

(1) WRIGHT epa CRAIGHEAD. Journ. of sxparim. Mad., 36, 1922, p. 185.
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CHAPTIR 1I

EXPERIMENTAL STUDY

I. ENCEIHALITOZOAN CUNLGULI IN RSIATIONSHIP WITH THE *SWELISH VIRUGY.
—. Seneril remrrks. __ Bxperimentrl study of the etiologicel role of
Eacophol. tazoan cunjcull implien the two following reservess

1 “he existence of & epizootic infection in the rebdbit, infection
wiose froquenscy saems to very following the ragiors and the reerings, fact
t1et in overy tentotive of trenamission by incoulstion one must keep in
mind the podsibility of @ apontancous contaminetion of supposedly fresh
enimels, luekily our stocks of rebbits, oririnsting from the rferisien
region hi:ve shown themselves to be axempt from epizootic oncephelitis
exsept for a few very r'are excepjtions. In feat, on neerly 700 encephels
exeminad on SmeAr prepsration ead on sections since the discovery of encep-
helitozc.on, we have ouly met thres of them showing cherscteristic lesizsas,
83 well ns porssites. It results that the ceuses of error in the inter-
rretatici of our results sre reiuced to the strictest minimum. It is
not of tie tome results in sx.eriments on the mouce, animel in which tho
cerebra., Microsnoridiosis is infinitely more frequent, s we will see later

Cne

2 ‘The evolutior of spontenecus encephalitis, or of chronic enceph-
elitis provoked experimentelly, is of the sloweat (Kling end his colle-
borators). Slow olso i3 the cersbrel development of the Engerhelii-zoas.

It i8 generelly necessery at leect ore end one helf months to two months

in order th&t the encophelic aslterations beccme epprecisble and that the
jeresite oen be disclosed on the smaar preparsticn and on the sections.

it follows thet, if one precticec inoculertions on a great number of rebuits,
it is nesessary to kesp treck only of the results furnished by the enimals
ttat survived beyond fifty to asixty deys.

We wouid conform strictly to these indicetions in the interpretation
¢f our exporimentel data,

The Protocol I (see Annex) shows that, emong the rabbits inoculoted
with Kling's Swadish virus (rootstock Henriksson, seventh generaticn
rootstock Korl, I B, second gereraticn, of Octover 6, 1922, conserved in
&¢iluted glycerin), two presented intense lesions of the brein end also
peresites disclosable on sectiovnc. Cne of these enimnls wes secrificed
cne hunidred five deys sfter the irocculetion; the other hed been eximined
the one hundred fourtsenth dey.
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The cheraoter of microscopic modificetions and the morpholegy of
Ence.hr] tozaen correcpond to the perticuleritiea of the seme lesicns
ead perciites declared in the r..Lbits stricken with spontenecus encephal.
itie (of . Plete III, fig. 2 ard 7).

II1. Epcerhelitozerr gunicili IN RELLTIONSHIP WITH C. €. TWORT'S
SPONTANEOUS KL.CEIALIC.MYELITIS CF TR R/BBIT, ENCIISH ROOTSTOCK).

Tae fir::; glycerined virus sent by Mr. Twort eerved at t'.e intra-cerebr.l
inocul-t on of rebrits 9/T and 10/T, of which the celinice) end anstoinicila
pzthologicel cbservetion was ax osed pege 662, In both of them, Epcozh-
t2zoen wis found on the level of arcerhrlic nodules.

Fur sher more, in Decamber 1923, ¢. C. Twort wes kind enough to corler
u’on us in london one of his 8 ontoreocusly cortemircted rebbits. The
brein of this enimecl (discreet lesicns) wes inoculated, in the fresh st:ote,
in 6 rat)its, secrificed or decd fro.: the forty-secornd tc the one hundr:d
cecond day, 5 offered perasites, These lest menticned were present, now
in tho cicephel, now in the kidney. Two rebbits hed a parssited nevraxa,
while trree others showed cysts in the renal epitheliums.

nilgn_mnmmmummmmmummu
Iaeicn .

II:. 2 ; m‘:_’_’_. IA .ulnl.I‘.b".LI n..,T.. '?I.'I‘:.'. HR ]
VIRUS (&), Thelhimer (hilwaukee) inoculctes rebbits with metericls orig-
irctirs fran. human encephelitis ce: »os (liquid cerebrospinel), &nd declclee
sor@ lenions of the novrexe resseibliling elteresticns of a;izootie ernce -
helitis (meringitis, peri-vesculer e£1d nocuin disks). The cutnor houevir
was pertueded, like Kling and hic colleborctors, to heve ex;srimentclly
transmitted letnergic humen encs:;hnilitis to the rebbit,

(1, Concerning this, we wort tc attest thet C, C. TWCRT scw Zngori-
a curicnli before the first ubliceticns of DOERR and ZLhnSKY cngd
cf 1EVALITI ¢nd his collaboretors. Ir fact, et the time of our veoycze to
Iondon, in December 1uy23, €. €. TUWAUIT showed us toctions of erce;hcl contain-
ing parczitie cystg. Convineced of the filterability of the sjontzrecus
encerhei¢c virus, €. C, TWORT hed ccrsidsred tiiese cyste es & secondary
infectica, without etiological releti_nship with the maledy,

(2/ THALHIMER. Archivas of Laucrplogy ard Iaychigtry, 5. 1921,
r«113; &, p. 286,
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" Fig. L. __ Cersbrcl nodule im rabbit 6/Y. Thalndner Yi.rua.
.3, norvo colls; pl, plesmatic colls; £, fusiform cell; k, cyst cantuin:rng

iucerns litczoan. Giemsa colorations

IMr. Thalhimer wacs kind encugh to send us severel semples of his
virus, consarved in diluted glycerin., The innculstion of this virur irn tis
rebtit lurnished us with results consigned to Irqtacol III. Cne sees theres
=het 2 rabbits, 6/Y snd §6/V, incculoted by cersbral method with rootstock
Thelhim:r 400 ___ 4 __2, were stcrificed the one hundred fifty-seventa cey.
Iioth of them present<d cerebra. end mesocophelic alterstions, consisting
n menirgitis with moronueleers, peri-vescular disks and rodules conteinirg
cerioly:ed rolynuclears., Typicel percsites were distinguished in tho
ancepho’ of the rabbit 6/Y (ef. fig. 4).

It rosalts from it thet Delbicer, Jlike Wliug ond his Sallehorotanz,

iwaldeva:, kg Dove trerspitted fo hic roulits humen encenhelic virus, xndla
Latua il be wes in $ae uresonco of fhe goizootig enceohslic zsmi.

IV. __ Encashalitozosn guniculi, ETIOLGGICAL 4GE<T OF EFIZCOTIC
.2NCZIILh, ITE OF TS RABBIT, PARL<lii. ROOTSTOCK.

A, __ INCCULLTICN BY I1.TRALCEREDRAL METHOD
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a) Cur first experience ¢l traonsmission was mede with Perisien virus
on Tobhits of Swedish origin (Iroiccgl 1IV), besides, campletely urnkrewrn to
vs, In fact, persueded since July 1923 thet the encephelitis provoind
Ly Klii £nd his collzboretors wrs lue to the locrlisation of the srontin-
ecus ernucphnlic virus or the nmevrexe, 5till unkooun &t this epoch, locela-
i2eticn faciliteted hy & treum: tisu of the mervous systam, ve procseact
{n thae ‘cllowing menner:

Fr:m the stock of 12 youn¢ Swedish rabbits sent by ix. Kling, we
telecte’ 10 of them, which we irocul: ted, by oerebral methed, from Ifrogments
of ence-hel of @ Paricien rebbvit supposed fresh end that had just been
seerificed (rebbvit 30/V). Ve rod thousht thus to roclize this triumctica
of the “rein, destined to mike the tension corter, The 10 redbitc werc
.eft zlive until the beginning of Cctober 19232, rrnd it is then only tict
vs exiriinzd thoe brrin of rsbbit 50/V, corcidered indemn. Now, ve disccve-
ered th:re, not only the ciaertctoristic lesions of sronteneous encerhalitis,
but i1l Encechzlitozoen cunigull ey-ts (seo fip. § crd 6).

Th 8 exomincticn showed to ve thus, eftercrds, thet irn reclity tae
0 Svedish reboits ned been incenii ed, not with ¢ rnorrcl enuiuiorn of
avearhe’, but with a susrensici of revrexs conteirning the [ov of s orirh-
veus zr-ephslitis, Frrisicn roct: tocl.

Th- reszult ol thals first o cri-evt is recordad in Jroizeol IV, (re
sees th.re thot, corny the 10 rceul ted robbits, deod or sterifliced fros
she el ty-third to th= two henlred fortryeeighth dey, two oniy ware o .t
Jrom cerebrsl leciens (rebbita 51/V crd 29/V, coaerificol the oightyethird
«nd the two hundred forty-eighth Gey)e They sS20. to hewo ¢rctpcu Iroa
sne inf:ction until then. & third redbit (rabbit 52/V, dc . the si ht. ohixnd
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1y), of ‘ereé ercerhrlic clterotisrc, without detecteble parcsites on

12 sect .-u8, On the othoer hend, in the 7 otaer cninels, we obeerved
1sions :r¢ Sxec:wlitozosn, be it ir the brain, or in the kidney, or in
“i1e tvo orzens £t tho seme time., Thare wa: thus infection in 70 p. 10C

¢i the ¢i.s2s, Here are the resultc obtained, following the exirined
orgL N

Breint 7 positive €e:es On 10 4 4 s 4 o s s o o o 70 Pe 100
Kidpews L 308itive €158 60 T o o o o + o o « o » 58 Do 100

Cne muct rote thet, sogdi iz, £ gl Loclerg garehrel toraticrn

r2ticotle, WMMMMECLEDJTOZOM oo the caeticns.
Tazt is 1nderctcndeble, if ome :tkoc inte account the two foilowing ccorsid-
ercticns s

Fiz 3t, the microorgenisms Jeing depcsited by groups, it is necesseary
t0 exL. .0 cuite & lerges number of jrep:rroticus bzfore discoverins & cyit,
er pras ited nodulss. It is pcirible thus thet such extnine?d ‘cnd rost
nazetive, des-~ite the reil presarcs of the microve in the encephal.

In :he stcond nlece, the n:duler eltercti-na being the exprecsicon of
& defensa recction vith regerd to the encephslic peresite, one ¢ccnceives
that et o ziver mement these re:icticns end in the more or lese totcl deciruc-
tion of he zormie This is wvaet koo ens quite frecuently in the kidney,
€5 ve vill cea in the ccurse of thic Memcir.

b) In o cecird sierie of e ori::rés (Pretocol V), en emision preccred

(\ t.?rm." =y z%,‘ *‘-:'\ !

L= 6D ---.n--. Sy e Fig, 6. _ Corobrod rzivda
k@d. ,/"" r_‘('f. 4;,4 - mm;o v (.,ea Tive 1)
&.Q’Iu L ﬁQ‘.lt ey c o3+ "'.

1?“ <., big uaLOﬂLClburu, i, VoL-

cels; pd, plL.Gnu’JJ c:ll;

L, nerve cell; Xk, ecyst

cortaining Zrcorhc

Zosin-orenge=blue of Uara,

L N s
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102 G Conptantime
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vita the encophels of rabbits 34/V, 35/V ond 41/V, containing S-gg:nhriitio-
Zoens, \a. iroculeted into 5 rebbits, by cersbrel method or by reritceresl
ietheds These ones are deed or vere sccrificed from the severty-filth

to the cne hwndred forty-seventh dcy. In 3 of them, the Zigo-Nelitroccx
vee fourd ei%ther in %ue brain, or in the kidney, or still yet ia the tio
crgnns similteneously. The frecuence of the positive inoculetions wes
irom 60 p. 100.

c) The encephels of rabbits 35/V, 76/U =nd 40/V, snclosiry perzsitas,
terved “o prepere £n cmulsicn thet ves injected in the btrein of foar frish
vits; tnose were deed or werc sacrificed from the 75th to the 13524
¢zy. I three of the.:, we noticed Erca-heoljtozorr in the brein or irn the
liéney. The percerta e of _ositive inoculeticns was from 75 p. 100

(See Ixutocol VI).

d) The rcsulis were less fcvorcble in & fow™b zeries of ettennte
{iroculction in 6 redvits of & 1nixtore made with the breirs of rcbbits
L5/ ere Z7/V, both of them infected), amons these (deal. or cceriliced
irorn tan 110th to the 125th dey ), only one nreved to boe contiminciod

Tebbit 93; rresence of Sncezhriitazocr ir the kidrey (Sco Zrotocol VIIX}

Jercunt.ge of positive inoculetirns: 16 p, 100,

Th:se attampts shovw thet liirc-gapsbr ]l dnoenlati-p of eco-trlsic
somlgisig gexdainins 3ree helitotoon curiculi goxfers tas *1-»‘:' Yo 2o

Jekoit, litsle itrers m_x_g; af 'q* 1o wtilic=d (Siegnizy roopibs
4L Xoklifs of faa m;g_;_“) The frequerce of »ositive reozulis
cen vory ‘ram one serie fc thoe othoer. Irn three of our experinent this

‘recuern:y oseilleted betwsern 6C crd 75 p. 100, but, in e fourth tri b

25 p. 200 only of inoculctad rebbisc shoved tnemuelves to be pcrrcite
Yacse duvicticns ere zttridbuablc, on the one hend, to the richness in
ierm of the iniccted meteriel, on the other hend, to the more or le: s
yroncuriced roceptivity of the érniiclec ir experiment,

It is Intorestirz to stetc tet das ite the ~xelrcively d-tro-car-prol
iAthont the grgachel deinz encix aptle peresited.

It vas impossibla for us te precisa the reecors of this nreference
¢l the ,erm for the kidney or tor tic breirn, tut tho fact rests no less
:rconte.teble: in certein rebtits, one of these orzens shows itself mcro

¢p% thii the otner to cttroet tho 5“?213?1.&.20&2 and to react by sore or
.¢55 rrcnouaced hictoloziecsl eltercticns,

e) Positive results were obteined by inoculati-n of perisitad rerel
trulsicys 4n the erceshcl of fr-sh robbits, DIrgizcol VIII shows iiet,
tmong the four enirals infectec ir this manner, with & virus origzinctiry
“res rakbbits 35/V, 76/U end 40/V, erd taot ere dead, or were sacrificed
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fram tac Tlst to the 232nd day, tiures ccutracte. the mclitly (75 p. iC0).
Tae Bne. haplitezper wes discovered in the wring., in the kidney arc ir the
easccrhal. In eddition, in the a:periment thet is the ohject of Frgiosgl Ii,
cre of tso robtits inocul-ted in the Lrein with e porasited rencl cerulsicn,
origiret ing from rebdbit 37/V (excmined, one the 75t¢h, the other the 112th
dey), weé3 contenineted (presence of parms in the kidney). &n anslojzous
r2sult vig registered in the coirsa of ¢risls consigned in Frotocols X

and XI. There results from it tust ct the oxempls <. the enceyhel, the
Yidrey c¢:r cerve for the transmissicn of the infecti-n by intre-cerebrel
iroculat ion. The freruence of positive results secemed to eqgual thet waich
¢ne coscrves whan one utilises the emulsions of paresited brolns in inircs-
cranial injection.

B. __ INOCULATICN Iis TiE SCIATIC NiRVE,

A kidney ermlsion of rebbit [2/V, containing nuwaerous Enga hglita-
208n, w3 iroculeted in the scittic rarve of rabbits 25/4 £né 35/h. Tho
firct of taosc enimelz died the 103-4 doy; the erce: el rnd the kicroy
vere neyasited (1) (see Protocol XI bis). The second gnisal was secerificed
the 11641 dcy; sbsencn of Zrceri-iitozoer in ths brein and in the kicney.

Th.3 evperiment shovs that il is nesgible Xo irepsmit ence-holitis
eoizeotic Lo tha robhhid by inccuisticn of virus in fha scictic perve.

C. __ INCCUIATICN BY ILTRA-VEINCU3 METaOD

The intre-veinous method sccems to lend itself to the experiisentsl
tropemiceion oF epizootie enc¢ernclitis, An experimant, resumed in
Iroteent XII, show~ thet the four robbits injected in the marginel veirn of
the ecr, with e kidney emulsior orizineting frcam rebbit 42/V (prosence
¢f Ence.anlitozorndend thet died, or were sacrificed from the £5x8 %o
the 111:a day, were corntaminetcd. Irn twe of thete enimels, LZnce-holitczoon
ves dic:inzuished only in the ercorhsl, while in the two others peresites
vere docvlired in the brein or in the kidney.

Th:s trizl proves that ths irfeeti-x is tr-orsmissible by dnocul-stizrn
¢f virus in the circulatory streca (see Iraotocol XII).

(1) Avsence of peresites ard of lesiony in the iroculeted scietic
Tarve.
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2. Lo COUTLTIIN LV LTRLLTEOTICULLR MuTilD

we Inccilrdzd in two ribtiie, by intre-testicular method, an emulsicn
o' encerel end of kidney criginnting from rcbbit 71/B, conteining some
Begsholitozonn (Erotscol XKITI). 4he first of these enimels died the
57h Gy, ths seconé succuxbed the Si4th day. In one, as in the othaer,
vo found parcsites in the kidrey. lieverthelcss, the excmincticr of the
tusticle:, precticed on sections as well es on zmeer prepcrations, reve:led
aoither :ppreciable elterations, nor sncesholiteoznzne

Thi: expericent saow: tast microsporidien infection is trinsmissible
by inoculetizn of virus in the taocticuler tissue; it seoms to overcox
tie kian:y, witicut localizing to bezin with on the seminal gleard,

E, DFECTICUONESS C&F DS rIRITCIEAL LILUID.

In : certain number of our rebbits, contominnted experimentally, we
verified & quite :merked escites. The excminction of the peritorezl liguid
brovgat te light rore lymphocytes, but it wes impossible for us to find
Erga-helitczoon scores there. The presence of tue zscites expleins itself
by the eristence of renel lesiors, so frequent in the course of epizootic
or.cophelitis,

Ascites liquid was injectec, by cerebrcl method, in a rebbit (EFrghe-
cel XIV). This rabbit (89/B) wes sacrificed the 132th day, without beirg
visibly :arasited.

The peritonesl liquid does not seem to close in the gicrocporidian
germs, discarneble on smear prerarstion, or by inoculetion in {resh erinels.

P, __ LWFECTION BY CONTACT

It vas intorestinz to estatlish if the rsbbits placed in the :zeaue

cege o8 the exmperimentally infected oninels viere susceptible te centrecting
erizootic encephzlitis. Tvo exyeriments of this kind wore reclised (cf.
Frotocols XV ané XVI).

In %1e first one, we put irto contact two Syadish pobbits 51/V ecd
Lz/V, wit1 the greest sories of 10 anirals having raceived, by cerebrzl
method, tie virus of sworteneous ercophclitis, FPerisian rootstock (ef,
Dictocol IV). These two rebbits lived in contzet with the others during
165 ard 1,7 dcys. They were ther sccrificed. One of thom (revbit 41/V)
srowed neither lesions, nor Ergeriolitczozn. Tne other (raboit 42/V)
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¢ffered intense oltorcticns of t.ie briin end of the kidroy, with 2hae
precerz: of quite ¢ lurge ruwaber of _iriczites. These swue jirasitses hed
beoor poricd in tho urine,

Ir 1 secord seria of triciz, tvo frezon iniiclic were ileced in thas
2t Yhe contimineted rebuits 35/V, 37/V erd 42/V. The first ol
thece rivoits died tha H0ta Goy, witaout loslons or -~cracites. Tho ceeuid

c¢re wes caerificed thae 119th dcy. Its brein es woll es its kidrney preszcu-
ted obvisus &lterctions and same iEngoouzld

T&rra results from it thet the rebbits thet 11ve durine € ouite -ro’*n-
{cc tize (119 to 147 devs) in centeet wi.i the sii:wl cerriers of Lreagr
Iitezor n cortreet the infecticrn. The letter firnisahes by loo: lisin:
'tuel‘ «r the encephel end on the kiarney (eliminstion of the zarm by urine

£ery cecraticn).
G. __ LUFECTICUSKESS Cv Tiid UAINE,

e verified, meny times ovor, the ;recence of spores of Zrgaih{li-

lozerr In the urine, sathered itc_ether in yiyg, bty .ressurse on the
Y:lzéde er, or nes t mortem, by vesicil nuncture., The sizsr preporetiorns,
zede vith caleot obtiined by eantritu, s ti n of the urirary. reer etion,

thowed - let2 enithelisl cells, _remulous cylirnders, ebsolutely tyﬂlcu¢
leucocy:es end s-oras, The ex)~riment permitted to esteblizh thet these

ipores, precert in tae urine, -:cre ccpudle of ermineting end of conferin
nrcerha itis to fresh rebdits (ef. Irotoenl AVII).

In one of taese experimeris, soie urine, gathered up Lesk morhoo
in tvo redlits wiose kidneys ware [orscited, woo iroculited, Ly cerebi:
T.ethod, into robbit ¢1. This rine cortzined spores. This rabbit wes
scerifized the 123rd dey; its Lrrir eg vell as its kiéney conteirned
sucenine  dtozorrs; these orgcns were obviously lesioned.besides,

Cno cen trersmit the infeciicn in cdninistering the urine, not only
Dy earelrel method, but quite siinly ser pa. Thus, in one of our triclc,
urire collected in vivo in Tbhit 4Z/Viprescnee of nerisites in the kidrey {31
ané in “he urinary uebretlcn wie cCmitictered two timos, by fleostamiztile
robe, o robbit 160 (see [ggt-cn; AVI11)e The erircl wes szcrificed
che 10Z:'d dey. Its kidrney, &5 1oll &5 its trein vere strornzly eliered

2rd coneined Lm..mmm

Thigo trizls shew thet tis urire of arﬂerxn:nt Aly irfocted puin i,
2T zporirpeouziv econtzuineted, ooin o rclogs co“n;lzto’ocn sores; ‘p*'
2uer, 1 ic virnlent whep iy : inicror 8 X2 frech rebits, aithar o
Antreocianie] method, Qr.b..g_i;._q..em

(1. The kidnoy was exemined leisr, when the rebbit wes scerificed.
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Zuch rosults ere very feverchle to the hypothesis of naturel trencsmis-
cion of epizootic encephalitis by gnotro-intestinel method. The gern,
rultiplring in the kidrey, elinirries itself by rencl cvnalzculua (see

Lazoter III), #nvedes the urine ond thus contemirates the foods. The

tpores, deposited on these fools, erz gcwallowed &€t the same time as they
¢re, then, by a still imprecice :esciniem, succeed in crossing the berrier
thet op:roses them the buchuepherynzesl and gastro-intestincl rmcous
rembrenes. Do they germinete in the intestine itselft? Lre they englcted
Yy the loucocytes that trensport thaum elsevhero? So ileny problexs thot
rest to be solved.

a1, IS T3 VIRUS CF STCLT.LLZIOUS ENCEIIALITIS /. FIITEREIZ VIRU.?R

In the bezinning of this lewvoir we szw that, according to Klirg aond
tis colisborators, the so called *Swadica" virus would be capable of
traverzing the filter candles ir norcelain, In the speecies, it wculd te
¢ question of & filtereble virvs, similer to the eltra-viruu of encerincl-
itis (Invediti erd fzrvier), of +he herpes (luger end loude), of the
roliomyclitis (laadsteirer end ‘CV'Q*tl), ete. Cn his pcrt, C, C. Twort,
vesing himself on simple eneloyics, envisczed, he himself, the virue of
¢pizootic encephclio-myelitis ce ¢ rerm belonging to the group of invisible
ond filterszble microorpgonisms.,

De::pito the microsporidier. reoture of the etiologicel egent, demcne-
itrrted by our observation, we experimentelly reccerched to see if thic
cent wio cupeble of treverczing tue Chcaberlend cardles nos. I crd III.
"me dimcnsions of the Encanholitazotn spores render very little probeble
their filterebility. It is nocrmible however that the Micros-oridis
comprices, ir the course of itc evolutive cycle, unsuszieious feorms,
emzll eroush to cross through thz filters. Vhet does the experiment
chow or thic subjeet?

[
[}
P
<

o

We prenzred & cerebral erulsion rich in Encephzlitcozosn, thet we
Cirst contrifused, then filtered under pressure throurh e Cherberlend
¢rrxdlo 0. ITI (sterile filtrcte, sce Irotocol KIX). The filtreie wes
inccule=ed b" intro-cronicl meothed, irte Teour .cbul.s. thet vere zeeri-
ficed Toom the 84%h ts the 128%4nh éoy. Not one of them presented lasicrs
oY Erce"Hﬁ’-tc S0 NS .

Ir o sacond series of exp:riicerte, the Tfiltrate (Cherberlend esnd
no. 1), prensred from two encejhrls centeining prreocites, wes ucmmgtcred.
by intr-cercbrel nethod, to 7 rcoblts. These

ar to the precedings

t
é r vers scerificad
im
brof o] tcs in the breoirn

Irom the ;OEnd to the 1lllth de:. Tae resul

t
total &:serce of microscopic s torotisng S;d of »ne
¢s well as iy tne kidrney (ef. jrofccrl X

u w-
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Cne 2an conclube Zrom these differcrt resezrehes that the Snez=hala-
itozorm gonienli is xok gomuosel oFf »isble forxs, cepchle of possing
fhzougn silioxr cozdles '

" 1Y = ¢

I. ___VIITJIEIICE OF TiE Eyeporiirlitozorn crniculd
Tor LNIMAL SIECISS CTHER Uik TIZ RL.EBIT,

1 Guinee pig. __ Cur exparinents on the guiper pig ere too feuw “o
permit &ulinitive cenclusions (scc Frotocols XXI, IXIT AND IIZI). In
crimele infceted by cerebral or peritcnesl method, and who survived Srow.

sfteen 4o forty-one deys, we found reither lesicns, nor poresites ir the
kidnoy o brain., It was the caae thing in guined pigs sacrificed the
1¢8th dey; however, in ora of these lest animals, it seexad to us tact
e micrcs-oridicn wes detectable on the swesr preperaticn kidney.

2 iCG. __ 4 dog vcs inoculrted, by intra-crrnicl method, with &
cerebrsl emulsicn of mouse conteining nuserous Encewhrlitozosns. The
enime) svecwsbed the 22rd dey, One vsrified, at the necropsy, &n intornce
congesti-n ol 4 . monings erd of the brein, CQuite a few spores vare
discorns. le on the smerr preper:itirns.of oncephalitis (see Froteocol XKIV).

5 _CuhIY. ___ 4 corebrzl erulsion of mouse, rich in Ergerphelitozacn,
wes injected in the brein of a lieceus cvnomelsiug. ‘he enimel, szerificed

the 32nd dey, saowed neither microscopic elterations, nor crsts or micro-
shoridizi: sjores (see Rrotocol *&HV).

L AT __ Contrcl reseerches essured us, first of ell, thot rats
onigincting from the same rosring of the Fasteur Institute thet furnished
oir rats do not seem subject to & spontancous infection by the Bncerhrls
Stozoen cunienli (1). In fact, tho exeminetisn of the brein of twelve
foesh rats showed negetive, on %hc smeer preparction &s well es on the
sz2ctions.

In o first serize of experivents (see Erotocol XXVI), four rats were
irnoculetad by peritoreal method, with en enrulsion ol rebbit brazirn containing
quite @ lev Epeesholitozoen spores (rabbtit 42/V). These animals died
from the 22rd to tae 6Tth dey. Twvo proved to be contaminated, nenely:
rit i, doed the 22nd éey (presezce of microsporidien spores in the peri-
toreal ¢:lls (sec pege 699), end rct 2, dead the 56th dey(psrasites on

(1) It is tho se¢me in the suinee dig (nine regrtive results on nine
ererminat Lone).
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leer propirition of encephsl),

&)

St result in ¢ secord senics of trie This time, we injceted i
thie peritonesl eovity of four rrts ¢ kidney cmulsion ori:inct;n“ from thc
crme re Hi t 42/V (presence of Encerh-litozorn). The crnimcls died from the
Slst to she Lith doy. Rat 1 showed typiccl peresites in the liver; et 2
o’fercd, on smear preperation, spores localized in the encershecl (sce
Ieo gooM XVII).

Ihe. rot, fo thes gnceantibls fo cortreed ihe Snfection by indcetiog of
yizue ir he peritezacd covitv.

5 FCUSE. __ 1In the courcs of ovr reseerches on the trcrcmiscion
of spont 'recus erncephelitis to thc mcuse, we exarired sections of broin
cf a mouse orizinetin: from the recring of the TFecateur Institute, end
which hel never been inoculcted. %e there declored the precerce of enced-
ralitis lesions end of typiccl wmicrosrnoridien eysts. lster on, we scerificed
7 mice having lived in contact of our conteminsted onimcls ené 7 others
erigincting directly from the Tosteur rezring. The first sceriez comnriczed
f »norcoited mice; 3 of the crinels of the cccornd serie offered Encephciito-
zocns leeclized in ths encophrs,

It resulted from these firct cowmineticns that I_g_mg:;:_;ﬁ___huﬁgd_
Jo exiz:otic snontrucous encernhziitic, orovoled by g Microsnaridis offovires
Al o2 rhe ghovreterissice of anoyﬁ~11tozogn curieuli. Betweern +im
¢ppesrec & worlk by Cowdry and licholcon (1) endinz up in the come co*c_,u-ons
&3 ourc, The cuthors find, in 27 mice on 141 examired 2t the Rockefzller

“nstitule, chronic encepnelitis lecicns ressembling the clicraticns deserie
bed in the rebbit by Bull, Oliver cnd C, C. Twort. Noreover, they ther:
discover parcsites (srorec of 1.8 to 2 microns lonz by 0.5 to 0.8 microns
wide; crsts) that they compare to the Epcarbolitazozr cunienli.

Thice declarcticns show thct tho mancae ie frecuerdly irfocted b o
rus il gratrently £he gprme puknre s oihe eiiolosierl noort of endivontic
amenshe gervelitis of the rebbis, In whzt pronortiony A1l denends, very
lozienlly, of the recrings whish furnish the erninzls, oné 2lco ‘row ths
ywecise moment where the mice of the come oripgin ere exanmined, JSfter our
investivzations, on 37 conimels of normcl eppe:rcnce, 26 nrecented ercenio-
Jitozoc:y ir the broir, s well @5 more or less pronounced lesions, be it
2 percextzge of 70 0/0.

Or: conceives thot the frecuency of the speuntercous malcdy in the
reuse randers c¢ifficult, if not imrossible, exnerimental ctudy of the
infeets »n on thic speeies of animel. llco, we cre embarrcssed to formulote

() COUWDRY zrd NICAOLSOL., Jouwprl of the /meric. med. issoc., 82,
Februery 4, 1924, p. SLS.
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metter how rroecice it be on t1n whicet of resulds furnichad by numerosus
rirls urlertrlien on the mousce, in the rorl of elucidcting diverce probla:s,
such ¢s, Tor excmple, the filter:bility of the virus, its mothods of perce
trotion, the mode of contesion, ete. let us say, simply, thct the iroculation
of the most veried virulont motericls (brzin, kidney, urine, peritonecl
liquid, ¢cied out virus, virus corserved in glyecerin, ete.), procticed on
9z mice, furnished 56 clecrly nocitive rocults, let us scy on e percentere
of 60'8 ' 100,

[

In c¢der to precise if tho infecticrn is herediterily transmissible in
the mouse, wo exrmined the encerhrl of & grert number of descendants cred
from two to thirty deys, issues of injected mothers and who hed lived in
ccrtect vith the mothers. All of the exeminations steyed nogative (sreor
prepcratisn end secticns, see Iratoecol XXVIII), A single small mouse,
fifteen (2ys of a;e, on the 37 cniriels in observation, waeg peresited,
erong its brothers ond sicters belonsing to the seme litter. It is strencly

srobeble that this little mouse infected himself in contzet with the mother.

Theez declorations, £8 does 16 shsence of Encephalitozocn in the
ouery ard the testicle of pebbils =nd of mice giricken with sropteneous
sreenholo-mrolitic, ranfers herdly beljevodble the hereditory trensmizsion
of he infection(l). B S -

CC"”.‘"" 2 e
ERR I SO S 3

The anse-ble of data expoced in this chapter shows that the
Ergenhelitozoan cunienii cen be rrescnt, either in the enccphzl, or in the
kidnay, cr still yet simulteneorsly in these two orgens, in rebbits inoce
ulcted with the viruses of Kling ¢nd of Thalhimer, or cxperimentelly infec-
ted with the epizootic encepheloeryelitis virus. The brzin seems more
fraquently puracited thaan the kidney (565 p. 100 in place of 33 p. 1C0).

In ~d8ition, the infection ic trensmissible %o the rat, to the fag
o to t-e Zousa. This lest anirzl gnecics is subject to en epizootic

(1) ve did not discover pircsites in the plucents cnd the erbryos
0:' a rebiit stricken by enizcotic encephclitis (experimentcl inceulstion).
Siuee the editing of thais Vemoir, we excuined more ¢loscly the question c¢f
thie cortiminctions of descendcnts issues of parecited rroerectors (mouse).
Certoin [ittors zre infected, while othors ccn be indem. Ve will return
Yo this zubjeet later on. ’
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v he virus elindnutos itzelf by urincry secercticn,
Anction effoctucrtes ituelf by the Jnt°rvedi ry of feods
¢ tho urine, rieax in mierospeoridicn spores, Tenetration

& to operete through the nassl-phcrynrecl

In the rchbit
Cronteonensus contax
vaieh c¢onteminat
¢f the [ 2rms in the owrgcrnicn seon
end pacstro-irtestinel mucous merbrorne.,

CliT

CHEHO0LOCIC/LL STUDY OF THE SKCEIFs

The morpholozic:l eherseteri
vere derined on tie ciesr preper

TiR III

ITOZCa: CGiICU

aties of the Zneonhslitoraan ennigs g
ti:n cnd con the sections.

v __ S0 8AR FRDTARATICH METHOD. __ Teehnigue: ZFixction of dried out

cmerr prepcmebions, by DouineBrozil liguid, from Swenty minutes to two lLouX
veder beth; minutes in gbsolutc ileokol, wrtexr brih, “oloretion;

¢) Cr:znza G (1 p. 10C) for ten :inutes, wcter bath;

b) Eonin (1 p. 200 for twonty to shirsy minutes, wotor bath;

¢) Ilua palyehrase of Innn (1/10) for fiftcen to twendy minutes; woter
tathe ifferenciation by cbsolute alcchol zdded to essence of clove.
Lbsclute 2leorol, xylol, mountins in bolsam.

G) clmmrednrtion iv Ahe Lreos ghote: Cne tckes up e smell froocnt

¢f ceralrel ckin, thet cone brezke un bvotucern the slide and the [sless ceover,
¢2%er ccdition of & JTaw drowe of Eirt" igotciic woter, The erominction
rermiive to Giscover microssorilis orsce, rolrietive corpuscles, oval or
sisatly pouﬁ--Huycd without st“mctdr:l detcils, These sworcs ere inmebile
tnd ere not colored by the bdlue o the methylene(vitel ecloraticn) (1).

(1, I% wos Lizsoscidle for u

-
from the Pilavent, in making the diluted
n
3

ttions. DBecides, tae obrmorvetiqon
the opceity of the medium (cercbro

to »rovole thc deporturs of tae zerm
ceids re:et on the fresh prepoire
iersd fi“‘icn by the recult of
1l emu -»ic“).
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Tig. 6. Soerr mrensroiion of rebbit hroin ghrickan
ivh g ¢ - i, momonuclesr llu, D, Bogaeviv ,‘L%‘ﬁ?o“‘a
,;unlcq“,. bo n-orsrge-blue polycnzcme of Unne. Bulk:s 1/1000.

©

Certcin sieer rrepecrations of broin
nee of & rich culture of ierosneridizs,

b)  Eueand
tave tho apch‘

Orc meote with, on esea miercceconic It
cr depositeld by sroups. The aspeet of these 3
the corpuscle ic delimited by e :aaabrene, cortnirs & biecnceve dick of
chronatin, ccnositel transversslly, situcied nesrer ore cf the tuwo poles
end seprreting tie tvwo poler vecuoles, These v c161@ ere ol anqu;l
Givensienc; the srect voeuole ic situveted recr the the lsost droun out
extremity of the sporae., In thic voenole one éistlnguis-c° 2 groin of
chrezodin, cppesring citached to & thin filomend {gce, fiz. b ord 7;
Tlete I, ‘,b. 9. '
Qf._?;:r. torss lon-isndinal — 2.5 wicrons; fremsverszl = J.5 microns by
micron. :
¢ Colerirz erd hicto-ghapierl raictions: The micros: orim_un cneras,
crpived % ¢ <trte of maturity, Co not color on fizeer prep:r: ion (brein
¢f wousc er of rebbit), by the Iunchircome of loveran, or by the nrolenged
Ciemcz, aSter firmstlan im cboolute nlcohol. Only the young loras (svoro-
tlests) color in £ deop violet by thace procsdéures, The envalope of tn-

) 0
P

, 2=5 to 20 isolated spores,
nores is tae follouwing:

A

¥

(8]
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soere zooanmed Impermechle to the wozic eolering ";t S,

iron herizierylin. The preovicus fiziion of +he bouin-urciil, sheny p;eparn
cticnz n5difies the purmecbility of %his mombrine end"renders‘vhc spore
colorsblz by tiae orcncze-Hlue no"chromc cosin of Unna A' ‘ S %With
tais lect techurigue, vbc crore cprenred tinted ir bright re ,.hn blue
tzekorovnd of the prenzrziion (:na;o¢1 m;th the Negri bodios): ¢ Flcte

b 3.
iV, fiz. 9).

Or. the e:xr:nle of Cuyenot ::rd Izville (1) (e

T the snoke, Svees dopilevsimi), we modifizd the 1 thu
fsorec! nembrong, in trecting the muscr oreparciic ,’l-fixaticn)
Ty the rormael sodiw: corborecte, nure ehlorhydric reid &'r;c aeid
¢t 5 ve 1,000 (tvo %0 Tour ml.m,c,) Thic prelimin ent fceilitties
the ccl(r~~"11*y of %1e spores Ly iven hemciorylinend ¢ recisicn of
corteir ctrmeturel Cetcils. Lct uz cid that the color/ rmetholds of -
the rocterinl crores {nmordant -etion with ehromic ceid; co_oratiun by
cerbol Juchsin) siey without ef'feetz on the "“orc. of *“- ggggyh;lggg_h_h.

These srores cre net 'cLJ-*ﬁ"ﬁ’*'ti. .
\ . : .
d; Da%csls of stmie »nz§- The zweres (smeu.”p‘ep
« N 13 CIRR Noad o
Yroin), trected £irst of oll with chlorhydrie zeid
9

“c~cto“;_ir. show the suructur~¢ detcils rerranc
{nhore elorzs in ore or two carc.ati '“"ul.t

e vieole eorresponding to the wos
Trecuent aspeet is th2 ore arawm in i, In c, onc;seeSfa
by the redium, cs if it divided itself ir n,versnl' . Ind
dick secroretes the two poler wrceuvoles. In h, the chromati:
rizht 2 eirst the well of Ylue arore, eccentricvliy.i’ Bt

o
A

Unra,
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(~/ N S ] /I110. Zuton Ravisr af Zenlemr ?0. no. 1, l9h2.
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re @ shows sneres colo ed Ly the safrenine, In g, the twe muclei
e tied tozether by o thin om

et of chromatin; in b, the two
formeticns ere polar.

SZCTICH VETHCLE. __ Teotnicus: TFixntion of the ticoves : by “he
il Jieuid, :corafin scations. lotheds emloyed:. nn; irone
lin; Selrenizca ficro-~.1:"ﬁ-c rmin; Twert; Sicmce prolonged

izit hours); Dlue polychrome of Unnc.. This last method comprises
.:il:o ! :

nlanctisn 32 ercnce G (1 ne 200), during Swenty sinutes; vctcr Yhoth
aler-ticy to gconip (1 p. 100), thirty Yo sixty mimtes; woter bo th
Zae palvechrose o Imne nxrﬂ), swenty minutes  scme dl‘fer.“clu,ion

1.”- as -“ow tho erocy D“G or «-iCuo-

1 cunicnald

Non o p,.q’. ~1 3
L AL -a....—a-—._-n:.
P

rez, Smewr preporaticn trecied Tirst ol
with ehlorhydric acid, next cclored

de ¥ 2 £ -
itu iren hemetorylin.

\' .

N
d
AN
LTS
(2 0 bk
P RS
- Or
L}
(93]
)

ohbi%, then in the v+ onl thc ncuce.

w312 ctedy the morpholo.y of the Zncerphalitozern cunicni 1i firet of
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